of the optical system results in only a slightly degraded image in the center of the flat film.
The instrument has the advantage of having the proper dispersion for displaying almost the entire visible spectrum on a single exposure and is therefore quite useful for exploratory work. It is currently being used in the investigation of the fluorescence of a number of organic materials. Kalamazoo, Michigan (Received 28 January 1963; and in final form, 18 February 1963) ALTHOUGH the properties of electron lucency and mechanical strength of evaporated carbon films are well known, many workers avoid using carbon films routinely because of the inherent difficulty in stripping films from glass or mica surfaces. The use of a parting layer of detergent between the carbon film and the glass surface has been suggested, but this may cause irregularities in the carbon film as well as introducing contamination. Carbon evaporated onto Formvar or collodion followed by dissolution of the Formvar or collodion usually yields films with objectionable substrate structure. The following technique, which employs no parting layer yet ensures easy stripping of the carbon film from the glass substrate, has been used successfully in this laboratory for several years. The films obtained by this technique are superior to those produced by the techniques mentioned above.
Carbon Films for Electron Microscopy
A new glass microscope slide is cleaned by immersion in c.P. acetone for 10 min followed by two rinses in absolute ethanol. After air drying, the cleaned slide is placed in a vacuum-evaporation unit and carbon evaporated onto the slide to produce a film of the desired thickness. This film is scratched with a sharp point to form squares 4-5 mm on an edge. The slide with carbon film uppermost is immersed in 25% aqueous potassium hydroxide. After 15 min the slide is grasped with forceps, lifted from the potassium hydroxide, and carefully lowered into fresh potassium hydroxide keeping an angle of 20° between the slide and the surface of the liquid. The squares of carbon film float free on the surface of the potassium hydroxide. Should the carbon film fail to float free, the slide is immersed for 10 sec in 0.2 N hydrochloric acid and then lowered into potassium hydroxide as above. Individual squares of carbon film are lifted from the surface of the potassium hydroxide on a spatula of 200-mesh woven bronze screen and transferred successively to the surface of distilled water, 0.2 N hydrochloric acid, and two more distilled water rinses. Films are allowed to float at least 1 min on each rinse.
To mount the films, the spatUla is immersed in the last rinse water, a grid is placed on the spatula, the spatula is carefully lifted to the surface so that the carbon film covers the entire grid, and the spatula carrying grid and film is lifted from the water and touched to an absorbent towel to drain away excess moisture. The grid with its carbon film may be picked from the spatula with fine forceps and the carbon fragments which remain on the spatula are removed by floating onto water.
Any suitable adhesive may be used on the grids to bind the carbon film. We have preferred to coat grids by dipping in 0.2% Formvar in ethylene dichloride followed by quick drying on filter paper to avoid formation of films across grid openings. After picking up a carbon film, these grids are placed on a rack of fine screen in a covered culture dish and exposed to the vapor of ethylene dichloride for 1 h. This softens the Formvar sufficiently to bind the carbon film securely. I N a recent paperl it was stated that "the logarithmic characteristic of a silicon diode" could be used to perform division with an accuracy of better than 2% over a range in excess of two decades. Upon critical consideration of the paper and the analysis presented therein, certain difficulties become apparent.
Letters to the Editor
Tests were run which duplicated the "linearized diode division circuit" given in Fig. 3 of the paper, and were repeated using six different Hughes IN482A silicon diodes. The input signal EA was a 330-mV peak-to-peak sine wave at a frequency of 1000 cps. In the cited paper, the results of a similar test on a single 1N482A were plotted; Eo (quotient) vs ED (divisor) on log paper. A more direct determination of the accuracy of the division process can be obtained if one evaluates the constancy of the product VoED VS ED on linear graph paper. (The quotient signal Vo=kEA/ED; hence ideally VoED= constant, since EA is kept fixed.)
I have plotted as ordinate the percentage deviation from the mean product VoED, against ED as abscissa (with ED varying between 1 and 32 V), for two of the six Hughes 1N482A silicon diodes employed (see Fig. 1 ). The results show a percentage deviation ranging from ±2.8% for the best of the diodes to approximately ±9.7% for the worst of the diodes. (The results for all six diodes are tabulated in Table I.) For the best diode, the data may be consistent, measurement errors duly considered, with a dynamic range of 32 to 1, within the 2% accuracy specification. However, the identical range gave errors up to 18% when other diodes were used. All dc measurements were taken with a John Fluke model 30lH differential dc voltmeter with an absolute accuracy of 0.01 % and ac measurements were made with a Hewlett-Packard model 400L rms voltmeter with an accuracy of 1% of full-scale reading and no worse than 2% of the actual reading. In the paper cited, a Hewlett-Packard 130A 'scope with a ±5% accuracy was used for the ac measurements and the errors were cited in that paper as "certainly no worse than 1%." Unfortunately, the cited paper offers no adequate error analysis. In this regard, it should be noted that Eq. (1) of the paper cited does not appear in the reference given by the author. Equation (1) is not valid and the author appears to be employing the term "junction barrier voltage" in a loose way. Furthermore, the plotted curve of the cited paper is clearly in error since the diode current must be zero when the forward voltage across the diode is zero.
In conclusion, there are shortcomings which would appear to limit the practical application of the silicon diode as a device for division: (a) A limited dynamic range is available if a 2% error is specified. (b) There is significant variation in results from diode to diode of the same manufacturer's type number. 1 H. L. Kahn, Rev. Sci. lnstr. 33, 235 (1962) .
Transistorized Electronic Analog Multiplier

P. KUNDU
Telecommunication Engineering Department, Jadavpur University, Calcutta-32, India (Received 18 February 1963) A N interesting method of analog multiplication of two signals based on the exponential current-voltage characteristics of a transistor has been described. 1 It was shown there that the collector current of a transistor is given by the linear product of two input signals applied across its emitter base junction from two sources, one having much smaller and the other much larger internal impedance, compared to the forward impedance of the junction as shown in Fig. 1 . While working on a similar problem 2 we noticed that such a straightforward relationship obtained from the differential input impedance is quite valid for a small variation of signal about a given bias point, but such a small-signal approach does not reveal the possible sources of error inherent in its use as
